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determined by the following expression: 

E=T/S, (1) 
wnere 7s is the temperature of the surrounding medium; S is tho ontrony acising in tno 
insulation; t is the time. Minimal exoergic losses exist in an insulatin: 
construction with a minimum rate of entropy formation, dS/dt. In the one-t4rersional 
Case considered in the article, the quantity dS/dt is detc.mined by the mithods of 


scSTRACT: The magnitude of the exoergic losses, E, in insulation in uni: tine is 
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non-equilibrium thermodynamics as 
f 
dS ° i dT \2 ‘ ' 


wnere F, 1 are, respectively, the area and the thiclmess of the insulating 
construction; x is a coordinate, calculated in a dirsction normal to the isothermal 
>lanes in the insulation; T is the absolute temperature; SJL (Tf) is the heat 
conductivity coefficient of the insulation. From the mathematical solution of the 
above problem, the following conclusions are drawn: 1) the conditions for a minimum 
in the exoergic: losses are a result of irreversible heat transfer in the heat 
insulation, and are determined by the nature of the heat conductivity coefficient /| 
(7); 2) if A does not depend on the temperature, or if it decreases with a decrease in 
the temperature, the absence of heat removal from the insulation is a necessary 
condition for the attainment of minimum exoergic losses. Orig. art. has: 15 
formulas and i figure. 
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seneee. Gare! Glixs ‘3 to 5 ‘mm ‘thick and: 30° to 60 mm in asenetag: with Vs 

an laternal resistance, of. 101 ¢5:-1012 ohms, have a surface charge {* 

(of Wox-207? to°5 x 1073 “coul/cm*.” Their manufacture, uses, proper= Ae 

‘ties, and- advantages and disadvantages (for example, & Samm thick 

one élestret has a fairly high degree of inertia and 4B, therefore, un- ls 

‘suitable as & humidity sensor) are discussed. Of. particular interest |” 

, 0 the ‘guthora was an electret generator vhich, without an electric: |:: 
power: ‘source, generates and transmits energy over relatively. long eels 

“* tances and can be used effectively in remote “anerhumbometers" (for hee 

measuring wind speed and direction), Orig: ert. has:- 1 figure. fe 
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“ABSTRACT? | “This. paper’ “deaeribés a computation: “wethod “aad. a method for manufactur-- 
: ing an electrolytic humidity sensor and gives the results of its test ing. Electro-)- > 
“lytic sensors whose conductivity changes as a function of humidity have been ~ 
‘developed ‘before (for example, Dunmere,. F. W., Bull, Amer, Met. Soc.; V- 19, 
- 225~243, -1938).. In -the Dunmore instrument, the sensing element is a film of 
polyvinyl alcohol containing Lithium chloride applied to .a polystyrene plate. 
_.. However, this. instrument and its Soviet equivalents have. certain shortcomings: 
instability of characteristics with time, a large temperature coefficient and 
* electrode transac “An. effort. has Rnererore been mage, to find a base. which 
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ACCESSION RR: -AT5001383 Pk ee eee eae eo 
is both moisture-resistant and. capable: of stably holding a hygroscopic layer. The — 
‘best such material ie polystyrene. The: authors have therefore devised and des~ 
“eribed_a new sensor shown schematically in Fig. 1 of the Enclosure. Aging of the = 
‘sensor’ in a humidity chamber at humidities of 15-100% is described. It was found — 
‘thar the concentration £-LiC. in the polystyrene determines the range of measured. 
unl idity. Thé authors present curves for models of polystyrene sensors with LC” 
+ goncentrations from 0.14 to 1.65%. When the Lic concentration is greater-than. ~~. 
“1.65% the. sensitivity of the polystyrene sensors decreases sharply at high . : 
humidities; the best concentration. is 1.4-1.6%,. Inertia data fer this sensor are =... 
“given. For example, when the rate of ventilation is-1 m/sec. the inertia co- 
“efficient decreases by a factor of approximately 6 in comparison with a calm; | 


“iwhen the rate of ventilation is 5 m/sec. -- by more than a factor of 10. These 
-:ensors still show a temperature effect and should be used only at above-zero. |. 
temperatures and when fluctuations in temperature are small, The influence of  - ap 
- \ polarization can be eliminated by connection to an-alternating current. © 0.) 
“Stability of the new instrument is superior to that of electrolytic instruments. cate 

‘now in use, Orig. art, has: 8 formulas, 3 figures and 5 tables. . 5 he Ae ae ee 
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AUTHORS: Mel’tser, v.V., Pavlov, LL M., Tyukalov, PLA. 


TITLE: Establishment of an Ope rational Scheme for the Loop Holders of 
a Mill for Hot Rolling of Thin Sheet Metal (Ustanovleniye rezhima 
raboty petlederzhateley tonkolistovogo stana goryachey prokatki) 


PERIODICAL: Sb. nauchn.tr. Magnitogorskiy gornometallurgich. in-t, 1957, 
Nr li, pp 214-224 


ABSTRACT: An optimal operational scheme was established for the power 
; transmission system of the loop holders, the sluggish action of 
= which in raising the lever had been responsible for the elongation 
of the strip and breakage of the shaft of the reduction unit. The 
effect of the voltage on the torque of the motor was dete rmined, 
together with the relationship between the strip tension and the 
voltage and the elevation angle of the lever. The relationship 
between the voltage and the time required for the elevation of the 
loopholder lever was also determined. In order to eliminate 
deficiencies in the operation of the power system actuating the 
loop holders, it is suggested that the gear ratio of the reduction 
Card 1/2 unit be reduced from 24.26 to 7.8 and that the supply voltage 
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Establishment of an Operational Scheme for the Loop Holders (cont. ) 


at the motor be increased from 8-9 v to 15-18 v, which should 
reduce the time required for the raising of the loopholder lever 


to 1.5-1.8 seconds. 
P.G. 
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AUTHORS: Nosov, V. D,; Meli'tser, V. V.; Pratusevich, A. Ye. 
TITLE: Improvement of the technology and operation of the continuous thin- 
sheet hot rolling mill 1450 ¢ 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1960, 5, abstract 7D30 ’ 
("Tr, Konferentsit: Tekhn, progress v tekhnol, prokatn, proiz-va", 
Sverdlovsk, Metallurgizdat, 1960, 476-485) / 


TEXT: The grading of the mill 1450 and the plant equipment are described, 
The extent of increase in the power and working capacity of the following sections 
of the shop are enumerated: the slab store, roliing mill, removing part of the 
mill, The measures required for improving the technology and increasing the 
service life of the equipment are indicated. 


V. Mezis 


[Abstracter's note: Complete translation] 
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yieid of flawless sre: 2 to rain size from 52.3 to 100%. A higher end tempera- 

ture or rolling also inmprovea wae mechanical cnaracteristics, including relative 

elongsv.on. However, the required end temperature of 880 - 890°C for sheets 2 - 

2.5 «am vnick is difficuit to obtain. Therefore, other factors also affecting 

tre grain size (cooling and reduction) have to be taken into consideration as 

weli. Grain growtn car. be cneckea by intense cooling prior to coiling the vA 

Strips. Cooling ine strios by intense water spraying will also promote the re- a 

moval cf cinder cucing -vtiang. Tests carried out on the 1680 mill of the za- 
vod. “Zaporoznstai'" ("%. orazhstal' Plarit) yielded an optimum temperature range 
of 626 - 650°C scr ine utcip prior to coiling. With such intensive cooling the 
grain structure of tne sneet will be nomogeneous over its entire cross section, 
whereas insufficient cooling causes the larger grains to concentrate at the sur- 

race and the smaller ones in- the center of the cross section. The third factor 
greatly affecting the grain size is the degree of reduction on the last Stand. 
Adequate tests were carried out with O8kpVG sheets 2 mm thick. At approximately 
identical rolling temperatures the most homogeneous grain structure and a higher 
vaiue of relative elongation were obtained when the reduction on the last stand 
was increased to 16 - 18%. In this case, relative elongation over the entire 
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length of the strip was above 30%, while at reductions of 8.5% this parameter 
did not even come up to the Standard. Higher reductions, however, increase the 
risk of warping. This can be prevented by ensuring the rignt convexity of the 
work rolls, by cooling the roll barrels lengthwise and by frequently changing the 
finishing stand. All three factors determining the grain size must be applied 
in combination. f, for instance, only the reductions are increased to i3 - 

- 13.5% while the end temperature of rolling is not raised above 820 - 840°C ana 
water-spray cooling is not effective enough, a large-sized grain structure and a 
iow value of relative elongation will be the result. Optimum conditions are ob- 
tained with an end temperature of rolling of 840 - 900°C beyond the last stand 
(i-e., 665 - 925°C at the beginning of the process), a temperature of 650°C dur- 
ing .coiling and a reduction on the last stand of 15 - 17%. Cooling can be in- 
tensified by increasing the spraying surface of the cooling installation and tne 
water pressure. The tests were carried out in cooperation with G.V. Mezentsev, 
A. Gabbasova and A.N. Tupikina. There are 5 figures and 2 tabies. = 
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SOV/124-57-9-10732 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 9, p 128 (USSR) 


AUTHOR: Mel'tser, L. V. 


TITLE: On the Employment of Radioactive Methods for Automatic Control of 
the Discharge Rate and Dust Content of Gaseous Media (O primenenii 
radioaktivnykh metodov dlya avtomaticheskogo kontrolya raskhoda 1 

zapylennosti gazovykh sred) 


PERIODICAL: Sb. rabot po avtomatike i telemekhan. Moscow, AN SSSR, 1956, 
pp 211-227 


ABSTRACT: The author examines the possibility of producing an ion cloud with 
the aid of a modulated radioactive emission and gives a preliminary 
evaluation of measuring devices employed for automatic control of 
the discharge rate of a gas (by the pulse and phase methods) and 
regulation of the degree of its contamination with dust by the method 
of ionic-cloud migration. After entering the .pip@ line the modulated 
radioactive emission forms packets of ions which, after being 
carried by the flow to a collector situated at a lower point along the 
pipe line, produce a current in the collector circuit. One of the 

Card 1/3 many possible versions of block diagrams for measuring devices 
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SOV/124-57-9- 10732 
On the Employment of Radioactive Methods for Automatic Control (cont. ) 


is given for each method. Processes of the formation and transfer of ionic packets —~ 
are described together with the processes connected with the appearance of a 
potential at the input of the amplifier. An analysis of the operation of a unit for 
automatic control of gas discharge rate demonstrates that if an a-source with an 
activity of | millicurie is employed for a sclid angle of 0.15 and an irradiation 
period of 100 p-seconds (the diameter of the pipe being 8-10 cm), the number of 
pairs of ions, in the case of air, will amount to approximately 8x10°. The total 
number of ions at the collector point, taking into account their regombination uring 
periods of migration of 50 and 5 microseconds, will amount to 10° and 2.5x10°, 
respectively. It is pointed out that for identical values of the pipe diameter and the 
magnitude of the solid angle, the activity of a SBR- source must be 2.5 times that of 

an a-source. The author also examines the problem of the employment of radio- 
active isotopes permitting one to combine determination of the degree of dust 
contamination of a gas flowing through a pipe with concurrent measurement of its 
discharge rate by means of the method of electrical discharge for ionization. The 
discharge unit and the a -isotope are located within the pipe. The input voltage 

of the discharge unit is so chosen that a discharge occurs only when an 4a- particle 
enters the region between the electrodes of the unit. At a specified distance between 
the discharge unit and the a- source, the appearance of liquid or solid impurities 
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SOV/124-57-9-10732 
On the Employment of Radioactive Methods for Automatic Control (cont) 


shortens the path of the a-particles and, consequently, reduces the number of 
discharges per unit of time. A quantitative evaluation of the processes observed 
during the measurement of dust contamination is given in the case of a device 
employing a-particles. It is noted that, owing to their low ionization capacity, 

8 and y emissions may not be used for these purposes. Bibliography: 13 
references. 
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AUTHOR: Mel'tser, L.V. 115-5-20/44 


TITLE: Measuring Gas Flow by Ionization Methods (Ionizatsionnyye 
metody izmereniya raskhoda gaza) 


PERIODICAL: “Tzmeritel'naya Tekhnika", No 5, Sep-Oct 1957, pp 43-47 (USSR) 


ABSTRACT: The article presents general information in concise form on 
the principles of the existing methods of measuring gas flows 
which utilize electrical discharge or radioactivity. The re- 
view ig made with references to Russian authors' certificates 
and dissertations, and with references in English. The method 
of "marked molecules", developed in 1955 at the Institute for 
Automatics and Telemechanics of the USSR Academy of Sciences 
is described. The advantages of this method are claimed to 
be the following: measurement error of 1% or less, no dis- 
charges into the gas strean, stability of measurements, de- 
termination of mean speed, readily automated work, no con- 
tamination of stream and no consumption of isotopes, con- 
venience of observations. The method is applicable only when 
the measured time of movement of the mark is considerably 

Card 1/2 shorter than the time to the full disappearance of the mark. 
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Measuring Gas Flow by Ionization Methods 9-5 f 


The article contains 6 diagrams and 18 references, ll of which 
are Russian. 


AVAILABLE: Library of Congress 
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MEL erséR LM: 28-6-9/40 


AUTHORS: Shumilovekiy, N.N., professor, Doctor of Technical Sciences and 
Mel'ttser, L.V.; Candidate ee Technical Sciences. 
mes) SEES s 
TITLE: Production wuality Control by Radioactive Means (KontroP kacnestva 
produktsii radioaktivnymi metodami ) 


PERIODICAL: Standartizatsiya, 1957, # 6, pp 31 - 37 (USSR) 


ABSTRACT: This is a general review of existing industrial radioisotope 
measurement methods and instruments for the following uses! 
automatic control of the thickness of rolled metal in the process 

of rolling: gamma-ray defectoscopy; inspection of metal coating 
quality; automatic quality control of paper and fabrics in the 
production process; quality inspection of leather and furs, of 
coal, of soil, of refractories; automatic control of density and 
concentration of liquids; automatic quality control of various 
production with the use of radioactive relay. 

The information includes the names of the USSR scientific 
institutes and plants who devised and built the instruments, the 
work principles of the instruments, their technical characteris- 
tics and some names of plants where the instruments are used. 

There are 7 figures and 25 references, 23 of which are Russian 
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80V/81~59-19-6818 
translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 19, P 249 (USSR) $ 
AUTHORS: Shumilovskiy, N.N., Mel'ttser, L.V. 
TITLE: The Principal Trends in the Application of Radioactive Isotopes in 


Automatic Control Installations 
cERIODICAL: Tr. In-ta fiz. AN LatvSSR, 1957, Vol 10, pp 5 - 22 


AESTRACT: The advantages of installations of automatic control are emphasized, 
which are based on the utilization of radiation from radioactive 
isotopes, The following principal trends in the present and future 
application of radioactive isotopes in the measuring technique are 
considered: 1) the use of the penetration property of radioactive 
radiation and the measuring of the degree of its absorption or reverse 
scattering by the controlled substance; 2) the use of the effect of 
fonization of the controlled substance under the action of radioactive 
radiation; 3) the use of the methods of spectroscopy of radioactive 
radiation for the control of the composition of complex substances, The 
attention is drawn to the expediency of broad application of neutron 

Card 1/1 radiations. A. Drobiz a 
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AUTHORS sushchin, (a.V., Mel ttser L.V.,Toloxonnikov ,U.1.s 103-9-5/9 
Shumilovsekiy, B.N. Moscow) 

TITLE The Application of Radioactive Radiation in Automatic Sontrol Le- 
vices. 


(Primeneniye radioaktivnykh {zluchenly V ustroystvakh avtomatiches- 
kogo yontrolya.-Russian) 
PsRIODICAL Aytomatika i Telemekhanika,1957,Vol 18,Nr 9,pp 814-840 (U.5.5.K.) 


ABSTRACT Material for 4 far-reaching utilization of nuclear raciation in 
automatic control Gevices in the USSR is dealt with. A survey is 
given and also an analysis of the typical methods of using these 

devices. First,the basic characteristics of a-B- and jrradiation are 
investisated and cescribed.Next, the nost frequently used reception 
devices for the transformation of racioactive raciation energy in- 
to elestric energy ,such as the jonization chamber, the Geiger-Mueller 
counter, and scintillating counters are described. There follows & 
description of the automatic control of the thickness and the weight 
of working materials,medium density,¢tc-,on which cecasion several 
compensation aystems are escribed and various control devices in 

the Sree cauh Mi d-;papedss (ubesaiik=) leather ia" other industries 
are enumerated. The methods of controlling and regulating gau- and 
liquid consumption, the devices for the automatic recording of the 
presence of admixtures in the gas,uevices for the automatic control 
and regulation of gas pressure,relay systems with the application 

Card 4/2 of contact-iess radioactive relays,and the further development of 
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21(4), 28(1) PHASE I BOOK EXPLOITATION sov/1571 
‘ ? ghumilovakiy, Nikolay Nikolayevich, and Lel' Vladimirovich Mel'ttaer 


Primeneniye yadernykh izluchenly v ustroystvakh avtomaticheskogo 
kontrolya tekhnologicheskikis protsessov (Application of Nuclear 
Radiation in Automatic Control of Production Processes) Moscow, 
Gosenergoizdat, 1958, 95 D- (Series: Biblioteka po avtomatike, 
vyp. 1) 13,000 copies printed. 


Editorial Board: I.V. Antik, S.N. Veshenevskiy, V.3. Kulebakin, 
A.D. Smirnov, B.S. Sotskov, Ye.P. Stefani, N.N. Shumilovskiy; 
Ed.: G.G. Iordan; Tech. Ed.: N.I. Borunov. 


PURPOSE: The book 1s intended for engineers, technicians, and 
senior students of vuzes who are not specializing in nuclear 
physics and who intend to work in the field of complex auto- 
matic process control. 


COVERAGE: The book discusses the basic properties of nuclear radi- 
ation and radiation meters employed in automatic control systems. 
It presents examples of specific systems used in industry and ~ 
describee their principle of construction, The application of : 
nuclear radiation in industry was discussed at the All-Union 
Scientific and Technical Conference on the Use of Radioactive 
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and Stable Isotopes and Radiation in the Hational Economy, held 

4n Moscow in April, 1957. Its use in automatic process control 

resulted in large savings in labor and material. Examples of 

such applications in Soviet industry are discussed, with particu- 

lar reference to the following plants: Leningradskiy staleprokatnyy @ 

"Zaporozhstal'", and Fabrika imeni Nogina (in Kuntsevo). ‘ 

ok is the first in a series entitled "“BLblioteka po avto- 

matike’ (A Library on Automation), which will be devoted to 

problems of automatic process control. No personalities are 

mentioned. There are 6 references of which 62 are Soviet (in- 

cluding 1 translation), and 4 English. 


TABLE OF CONTENTS: 
Foreword 
Introduction 


Ch. 1. Nuclear Radiation 
1. Sources of radiation 


Card 2/4 


AP f 
PROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033: 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 


weet EI 


CIA-RDP86-00513R00103: 


uD ee ee a 


HeGERtG 
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2. Alpha-radiation 14 
ae Beta-radiation 15 
z Gamma -radiation 19 
5, Neutron emission 22 
Ch. 2. Radiation Sensors 
6. Ionization chambers 25 
7. gas-discharge counters 29 
8. Scintillation counters 33 
9g. Neutron meters 36 


Ch. 3. Principles of Constructing Measuring Circuits of 
Automatic Control Systems Utilizing Nuclear Radiation 


10. .Errors of measurement 39 
11. Measuring circuits 41 
12, Modulation of nuclear radiation 51 


Ch. 4. Measurement Methods and Instruments for Process Control 
13. Measuring the thickness of material by the amount of 
nuclear radiation absorbed 54 
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14, Measuring density and weight of material by the nuc lear 
radiation absorbed 60 
1B, Measurement of level 66 
16, Measuring the thickness of products, thickness of coat- 
ings and the composition of a substance by back-scat- 


tering of radiation TL 
17. Gamma-ray flaw detection 715 
18, Measuring gas pressure 77 
19. Gas analysis 719 
20, Measuring eonsumption of gases and liquids 80 
21, Radioactive relay - 85 
22, Employing methods of nuclear radiation spectroscopy 88 
23. Application of neutron flux 88 
Conclusion 90 
Bibliography 92 
AVAILABLE: Library of Congress JP/1sb 
5-25-59 
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21(4) - 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 5, p 148 (USSR) 


and Mel'ttser, 2. 


AUTHOR: Shumilovskiy, N N., : 
ccuracy of Automatic System 


TITLE: Methods for Raising the Dynamic A 
Nuclear Radiation 


s That Use 


zavedeniy. Priborostroyeniye, 1958, Nr l, 


PERIODICAL: Izv. vyssh. uchebn. 
pp 49-55 


ABSTRACT: Errors inherent to radiometric instrum 
imperfections of instruments and to the statistical nature of radioactive decay 


are discussed, along with methods for reducing such errors. Use of 
compensation circuits is recommended as the most efficient means for raising 
the static and dynamic accuracies of an instrument. A compensating scheme 
with vibrating radiators is cited as an example; the scheme is used in an 

e scheme comprises a mechanical 


instrument for measuring pulp density. As th 
ties remain low, nonetheless, despite the low 


follower, its dynamic proper 


ents that are due to the 
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Methods for Raising the Dynamic Accuracy of Automatic Systems That Use... 


atatic error. Impraved schemes are considered in which an automatic A 
a calibration is realized by applying a reference input (Baldwin Institute's scheme 
oa GE for monitoring the thickness of a rolled piece and B. I. Verkhovskoy's 
schemes). A dynamic-compensated scheme of TsNI. Chermet and B. I. 
Verkhovskoy's method of contre!) signal are considered. Seven illustrations. 
Bibliography: 9 items. 
A.A.R. 
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Aerodynamic investigation of the method for seasuring gas flow 

speeds based on the utilization of modulated radioactive radiation. 

Prom.aerodin. no.10:149-158 '58. (MIRA 11:8) 
(Radioisotopes—-Industrial applications) (Gas flow--Measuranent) 
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AUTHORS: Shumilovskiy, N. N., Ageykin, D. I., Mel'tser, L. V. 

TITLE: Magnetic modulation of radioactive radiation 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 19, abstract 9B155 
("Dokl. L'vovsk. politekhn. in-ta", 1958, v. 2, no. 2, ale - 215) | 
| f 
\ 


TEXT: The schematic diagram of modulating of and d-radioactive radiation 
by an electric or magnetic field is described. By varying the strength of the 
modulating field and the law of its variation, radioactive radiation pulses of 
required duration and shape can be obtained. The calculations presented show 
that only magnetic modulation of §-radiation is practically feasible. Data are 
given of a magnetic modulator with an induction of O + 2,000 gauss in the opera- 


tional gap. 


{Abstracter's note: Complete translation] 
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and Lel' Jladimirevith MeL'ttser 


Srumilovskiy, Nikolay Nikolayevich, 


Qsnovy teorii ustroystyv avtometisheskogo kor. troly2 s istol 'zovaniyem radio- 
aktivnykh izotopov (Fundamentals of the Theory of Automatic Control Systems 
Using Radioactive Isotopes) Moscow, Izd-vo AN SSSR, 1959. 141 p. Errata 


slip inserted. 5,000 copies printed. 


Sponsoring Agency? Akademiya nauk SSSR. Institut avtomatiki i telemekhaniki. 


Ed. and Ed. of Publishing House: B. I. Verkhovskly; Tech, Ed.: S. G. Markovich. 


PURPOSE: This book is intended for scientists, engineers, technicians, Aspi- 
rants and senior students engaged in planning, developing, and operating 
automatic control systems which utilize muclear radiations. 


COVERAGE: The book sets forth the theory, evaluation methods, and principal 
schematic diagrams of automatic control systems based on the utilization of 
nuclear radiation. The book is also an attempt to compile a handbook based 
on the authors’ experience and that of other authors. The following are 
mentioned specifically: G. G. Iordan, on general problems in the utilization 


Card 1/6 
a 


AP : 
PROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033: 


"APPROVED FO 


a Eee 


R RELEASE: Wednes 


we 2 5 


ay, June 21, 2000 


CIA-RDP86-00513R00103: 


aia Let 


3) 


Fundamentals of the Theory (Cont.) sov /2650 


of radioactive isotopes in instrument making and level measuremen:; B. I. 
Verkhovskiy, on methods of increasing the accuracy of radiation intensity 
measurement and thickness measurement: L. K. Tatochenko, on automatic flaw 
detection with gamma rays and dynamic compensation; N. I. Shteynbok, or 
apparatus employing alpha radiation; K. S. Furman, on methods of density 
measurement; V. A. Yamushkovskiy and A. G. Vasil'tyev, on relay control 
methods; and B. I. Yermolayev, on apparatus which utilize the backward 
scattering of beta radiation, The authors thank B. I, Verkhovekiy and L. K, 
Tatochenko for valuable counsel and comments, and L. A, Pivovarov for assist- 
& ance in preparing the manuscript, There are 76 references: 72 Soviet and 


& English. 


TABLE OF CONTENTS: 


Foreword 3 
Introduction 
l. Nuclear radiations 5 
2, Radiation receptors 13 


Card 2/§ 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033: 


"APPROV ; 
ED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103: 


Cea SANA tbe Bava a nes ect 


SCV /146-2-4-17/19 


( 
AUTHOR: Shumilovskiy, N.N. Doctor of Technical Sciences, 
Professor, Mel’ ttser, L.V-, Candidate of Technical 
S fo) i e ne e Ss Rec cene ds EAA RAISER LESTE! 
TITLE: Basic Construction Methods of Measuring Systems 
WAutomatically Controlling 


for Radioactive Instruments 
the Composition of a ou stance. 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Priborostroy- 
eniye, 1959, Nr 4, pp 137-148 (USSR) 


ABSTRACT: This is a report read at an inter-vuz conference on 
electromeasuring instruments and technical means of 
automation, on November 12, 1958. Tt deals with the 

construction of systems automatically controlling 
the composition of a substance by means of radio- 
active isotope radiation. ‘he control of binary 
mixtures by means of radiation damping or diffusion, / 
Card 1/3 js considered. A simple damping system of gamma 
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Basic Construction Methods of Measuring Systems for Radioactive 
Instruments Automatically Controlling the Composition of a Sub- 
stance 


radiation (Figure 1), and a Simple system of in- 
verse diffusion of beta radiation (Figure 3), are 
discussed, Multiple~component substances are 
controlled by means of radiation damping and dif- 
fusion using a rotating disc on which the radiation 
sources are mounted (Figure 4), as well as by means 
of an instrument (Figure 5) based on secondary 
radiation spectroscopy. In conclusion, the control 
method using neutron flows, e.g. the “activation 
analysis method" and the "padiation seizing method" 
/Reference 67 are discussed. It is shown that, in 
order to obtain systems automatically controlling 
the composition of substances, it is necessary to 
develop receivers of high sensitivity to secondary 
Card 2/3 radiations and low sensitivity to the primary eee 
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Basic Construction Methods of Measuring Systems for Radioactive 
Instruments Automatically Controlling the Composition of a Sub- 
stance 


flow. Quick-acting and simple spectrometers must 
be designed and computation techniques used to 
carry out combined measurements. This article 

was recommended by the Crgunization Committee of 
the inter-vuz conference on electro-measuring in- 
struments and technical means of automation. There 
are 4 diagrams, 1 graph, and 6 Soviet references. 


ASSOCIATION: Moskovskiy energeticheskiy institut (The Moscow 
Power Institute), Institut avtomatiki i telemek— 
aniki (The Institute of Automation and 
Telemechanics AS USSR). 


SUBMITTED: February 14, 1959. 
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AUTHORS: _Mel'ttser, L.V. and Shumilovse9¢-/Eew: + (Moscow) 
a OS 
TITLE: Scientific Foundations of Automatic Methods of Controi 


Using Nuclear Radiations / 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1960, Nr 1, pp 33-%2 (USSR) 


ABSTRACT: This paper is a report presented by Professor N.N. Shum- 
ilovskiy to a meeting of the Technical Section of the 
Ac.Sc., USSR, on September 29, 1959. According to the 

data published by the Institut ekonomiki AN SSSR 

(Institute of Economics of the Ac,Sce, USSR) the use of 
instruments employing radioactive materials in the control 
and automationMof industrial processes led to a saving of 
about five hundred million roubles in 1958, while it was 
estimated that a wider application of already developed 
instruments would lead to a saving of four thousand million 
roubles per year. The present paper reviews some of the 
typical applications of radioactive isotopes. Among the 
examples considered are the measurement of the thickness 

or density of a material by measuring the absorption of 
radiation, ionisation liquid and gas-flow meters, “ee 
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and continuous control of the composition of complex 
mixtures and so on. Statistical effects associated with 

the statistical nature of radioactive disintegrations are 
considered, as well as measures which can be taken in order 
to compensate for fluctuations in the detection efficiency. 
It is recommended that further developments in this field 
should be concerned with a) the control of the composition 
of complex substances and mixtures, b) automatic 
defectoscopy and c) methods based on the use of con- 
trolled neutron sources. It is suggested that the Academy 
of Sciences of the USSR should organise a special laboratory 
which would be concerned with scientific problems in this 
field. An interesting solution is given to the problem of 
the control of the composition of complex mixtures. If 

the medium under consideration is irradiated with beta 
particles, then one can observe secondary characteristic 
radiation and Bremsstrahlung. The spectrum of the a 
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characteristic emission is a line spectrum and depends 
only on the atomic number Z of the element. The energy 
E corresponding to the different lines in this spectrum 
is given by Moseley's law, which yields the following 
expression for the electron energy levels in an atom; 


(2 Hoh 


a Rhe 5) _ (29) 
n 


R Rydberg's constant, 
h is Planck’s constant, 
c i the velocity of light, 


aie is the screening constant and 


n is an integer. 


The Bremsstrahlung is emitted owing to the seesrayer se 
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between the incident fast electrons and the coulomb 
field of the atomic nuclei and forms a continuous 
spectrum with a well-defined maximum. The energy 
corresponding to the maximum is given by the empirical 
relation: 

0.2 
k, (G4) 
where ke is a coefficient which depends on the energy 
of the incident particles, 

is the density and 
‘dois the thickness of the controlled substance. 

The problem thus reduces to the separation of the various 
spectral lines characteristic of the given element. This 
is done with the aid of a special spectrometric device 
which measures the intensity of these lines and gives the 
relative concentration. Another possible method involves 
the use of neutrons. In this method nuclear reactions such 


0.7 
. Zz (30) 
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AUTHORS: Shumilovskiy, N. N., Doctor of 8 /030/60/000/03/006/044 
Technical Sciences, Mel'ttser, Ll. Vo, BO15/BO008 


Candidate of Technical Sciences 


TITLE: Development of Automatic Control Methods by the Utilization of 
Nuclear Radiation \ 
/ 


PERIODICAL: Vestnik skademii Veni SSSR, 1960, Nr 3, pp 42-46 (USSR) 


VEXT: The authors report on the spreading of these control methods in Soviet 
industry. The scientists 0. N. Vavilov, I. M. Frank and B. I. Verkhovskiy of the 
Akademiya nauk SSSR (Academy of Sciences USSR) and V. A. Yenushkovskiy of the 
Akadomiya nauk Latviyskoy SSR (Academy of Sciences of the Latvian SSR) partici- 
pated in the elaboration of the fundamentals of these methods. Radioactive 
devices of special effect were designed at the institut Avtomatiki i tele- 
mekhaniki (Institute of Automation and Telemechanics) and the institut Gornogo 
dela (Institute of Mining). Differential- and compensation schemes are used in 
order to reduce apparatus errors. The compensation scheme with a radiation 
receiver is shown in figure 1 and the measuring diagram according to the control- 
gignal method in figure 2. The measuring diagram according to the dynamic- 
compensation method is shown in figure 3. Comparatively simple devices in the a 
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field of automatic control have already been prepared for serial production. The 
further development of science in this field requires however the carrying out 

of fundamental investigations. It is a question of solving the problem of 2 
continuous and contactless control of the composition of complicated mixtures by 
the emission of electric pulses to the automatic control device. A great number 
of laboratory assistants carrying out quick analyses at present, could thus be 
made available for other tasks. It is considered necessary to establish a special 
laboratory for solving these complicated and important problens. There are 5 
figures. 
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SHUMILOVSKIY, Noe; MGL'TTSER, L.¥.; KALMAKOV, A.A. 


Possibility of using secondary radiation occuring in a controlled 
atmosphere under the effect of beta particles to analyze the 
composition of nonferrous ore dressing products. Izv. vy8- 
ucheb. zav.; tavet. met. J no. 6134-41 '60. (MIRA 14:1) 


lL. Inatitut avtomatiki 1 telemetchaniki AN SSSR. Krasnoyarakly 
{netitut tavetaykh metallov. Rekonendovana kafedroy obogashchentya 
.” poleznykh iskopayenykh Krasnoyarsakogo Anetituta tavetaykh metallov. 
(Ore dresaing) (Beta rays--Industrial applications) 
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SHUMILOVSKIY, N.N.; MBL'TTSER, L.V.; KALMAKOV, A.A.; TENYAYEV, V.G. 


Use of radicactive isotopes in fluorescent analysis for the 
automatic control of ore-dressing products. Izv. vys. ucheb. 
zav.; tavet. met, 4 no.3:140-147 '41. (MIRA 15:1) 


1, Institut avtomatiki i telemekhaniki AN SSSR i Krasnoyarskiy 
institut tsvetnykh metallov. Rekomendovana kafedroy obogashcheniya 
poleznykh iskopayemykh Krasnoyarskogo instituta tsvetnykh metallov. 
(Ore dressing) 
(Radioisotopes—-Industrial applications) 
(Fluorimetry) 
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Paper presented at the All-Union Seminar on the Appl_cation of 
Radioactive Isotopes in Measurements and Instrument Building 
Frunze (Kirgiz SSR), June 1961) : 


So: Atomnaya Energiya, Vol li, No 5, Nov 61, pp 468-470 
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measurement of the volumetric flow and velocity of 


a gas 


PERLODICAL: Referativnyy zhurnal, otdel'nyy vypusk, Iymeritel'naya 
tekhnika, no.20, 1962, 31-32, abstract 32.20.22}. 
(Nauchn, Zap. Ltvovsk. politekhn. in-ta, no.79, 1961, 

168-198) 


TEXT: An apparatus 15S described for the determination of the 
average velocity of a gas from the time of transit of localised 

sets of ions produced by a modulated beam of p-particles in the 

gas under investigation. The modulation of the p-particle beam 

may be produced either by a suitable shutter or with the aid of a x 
pulsating magnetic field. In the latter case the apparatus 
contains no moving parts. The detector consists of two plates 

which produce a transverse electric field in the duct through 

which the gas is flowing. The plates are insulated from the gas 
stream but cannot be screened. They are, therefore, pressed into 
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special dielectric holders which are fitted into the metal walls 

of the duct. p-radiation is particularly suitable because of its 

good ionizing properties and penetrating power. In the case of 
yrrays, a high-activity source in necessary, while the use of 
a-pacticles is difficult in view of their low penetrating power. 

In order to determine the ion density distribution along the axis 

of a particular bunch of ions, a graph is constructed for the x 
energy spectrum of the --radiation prior to the penetration of the 
wall of the duct. This graph is based on the following expression 

for allowed p-ray spectra: 


NE) = LPlzw)ews Miwe = 2 Ena 7 E}*, 


where: N(E) is the relative number of f-particles per unit energy 
interval; wis an arbitrary constant; F(z,w) is the differen- 
tial Fermi function; E is the kinetic energy of a B-particle; 
Emax iS the maximum kinetic energy of the p-particles; Ww is the 
total energy of yeparticles in units of the rest mass; and z i8 
the atomic number of the nuclei undergoing the p-decay. 
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Bloch's formula is used to calculate the losses in the walls of the 
duct. This formula 1s valid for thin absorbers with low atomic 
numbers and for p-rays with energies below 3 MeV. The number of 
ion pairs produced in the gas by the p-radiation is then obtained 
by a numerical integration of these expressions. Formulae are 
given for the reduction in the number of ions due to recombination 
and diffusion in the gas and absorption in the walls of the duct. 
Shockley's theorem is used to estimate the magnitude and form of 
the current pulses induced in the detector plates. The induced 
current is independent of the velocity of the gas and is equal to 
zero in the absence of an external field. . The electric field x 
distribution was simulated in an electrolytic tank, and the lines 
of torce, the equipotential surfaces and the trajectories of two 
ion pairs moving in this field were deduced from the results 
obtained with the tank. Next, the formulae for the pulse current 
qbtained from the Shockley theorem and the field distributions 
obtained with the electrolytic tank were used to construct graphs 
representing the current pulse shapes. Graphs and oscillograms of 
these current pulses are reproduced. A 35 pC source of 71204 was 
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used, The dimensions of the source were 5 x 40 x O.1 mm, The 
radiation pulses were each 0.002 sec long and the distance between 
the source and the detector was 50 cm. A special electronic 
circuit was developed for the continuous automatic measurement of 
the gas flow. Pulses from the detector plates were amplified and 
then fed into a Kipp relay. The latter produced output pulses 
whose length was equal to the average transit time of the ion 
packet in the gas. These pulses controlled the operation of a Ssaw- 
tooth voltage generator, A peak voltmeter was connected to the 
anode of this generator through a cathode-follower. The readings 
of the voltmeter were proportional to the volumetric flow, which 
could be measured to an accuracy of + 2h. 

9 figures. 7 references. 
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Tabstractor's note; Complete trans lation, | 
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Seminar on radioisotope measurement technique. Vest. AN SSSR 33 
no.1:122-113 Ja '63. (urea 16:1) 


(Radioisotopes—Measurement) 
(Radiation—Congresses) 
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SHUMELOVSKIT, N.N. (Moskva); MEL'TTSER, L.V. (Moskva); BRAUN, I.A. (Moskva) 
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Prospects of using the Mossbauer effect in automatic contrel. 
Tay. AN SSSR. Tekh. kib. no.6:111-120 N-D '63. (MIRA 17:4) 
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Work on the development of systems and principles of automatic 

control at the Institute of Automatic and Remote Control 
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‘PURPOSE ‘AND: COVERAGE: The book is intended for people interested in 
-vadLoisotopes and x-ray spectroscopy. It may also be useful for 
‘students specializing in spectroscopy and radioisotopes at technical 
schools of higher: education, The first part of the book deals with 
_the principles of operation, calculation methods, and design of 
_radiLoLsotope instruments, based on use of. absorption and scattering 
effects of beta and gamma radiation, excitation of secondary radi- 
ation, and the use of neutron sources, The second part is devoted . 
to. methods of x-ray spectroscopy... Physical fundamentals of these 
‘methods are. merteweds ways. for. reducing Measurement errorg spec 
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